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A B S T R A C T   
ENERGISE is the first large-scale European effort to reduce household energy use through a change initiative that 
adopted a ‘living lab’ approach informed by social practice theory. Two challenges were introduced to 306 
households in eight countries: to lower indoor temperatures and to reduce laundry cycles. This contribution 
demonstrates the usefulness of a practice-centered design that takes habits and routines as an entry point for 
understanding how different ‘elements of practices’ can be re-crafted. We discuss how a participatory ‘living lab’ 
approach that explicitly encouraged deliberation and reflexivity served to sharpen attention on practices as 
central to change. We discuss how ‘doing laundry’ and ‘keeping warm’, as very different types of practices, 
responded to the change initiative. For laundry, tangible changes in material arrangements, news skills and 
sensory competencies, and shifts in what is seen as ‘normal’ proved to be central to reducing wash cycles, 
including wearing clothes more often, airing them out, using smell to gauge cleanliness, or keeping dirty clothes 
out of sight. Warming people rather than spaces through added layers and activities, and related shifts in norms 
around thermal comfort, emerged as crucial steps towards lowering indoor temperatures. Average changes in 
reported temperatures and wash cycles indicate that reductions are possible, without an emphasis on individuals 
or technologies as central to change. We end with a discussion on the implications of our approach for energy 
sufficiency thinking and practice, emphasizing the merits of taking the complexity of everyday life seriously 
when designing change initiatives.   
1. Introduction 
Countries across Europe have been engaged in efforts towards 
reducing energy usage, while also increasing the share of renewable 
energy sources. Yet these so-called energy transitions have not yielded 
absolute reductions [1]. Increases in renewable production appear to 
serve largely as an ‘addition’ to existing energy supplies [2]. At the same 
time, the global consumption of goods and services continues to be a key 
driver of energy use and related carbon emissions [3]. The IPCC special 
report on Global Warming of 1.5 ◦C invokes “the need for urgent and far- 
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reaching changes in practices, institutions, and social relations in soci-
ety” [4], but most efforts to reduce energy use remain limited in their 
reach and impact – in particular where households are concerned. A 
recent review of over 1,000 European initiatives aimed at lowering 
domestic energy use found that 48% focused on individual behaviour 
change, followed by changes in technologies and products (26%) [5,6]. 
This narrow focus is not surprising, given the current dominance of 
behavioural economics, and rationalistic and individualistic approaches 
to consumption. Underpinned by information deficit assumptions and 
technological optimism, these approaches fail to recognize energy use as 
tied up with complex socio-technical systems and as embedded in 
everyday life. 
Studies that adopt a social-practice approach to understanding en-
ergy use have grown in prominence over the years, starting with the 
seminal work of Shove [7]. As a social ontology for understanding 
everyday life, practices are seen as being made up of inter-related ele-
ments, whether ‘materials, competencies and meanings’ for Shove and 
Pantzar [8], or ‘understandings, engagement and procedures’ ifor Warde 
[9]. Social practices also “contain the seeds of constant change” [9] and 
shifting practices could potentially result in delivering the same uses, 
such as feeling warm indoors, but with less energy. Spurling et al. [10] 
demonstrate three ways in which practices can change: changing ele-
ments of practices (‘re-crafting’), substituting one practice for another, 
or changing how practices interlock. Other studies show how practices 
have changed in the past, towards the normalization of some forms of 
energy use and their prioritisation over others [11–13]. How to imagine 
and potentially initiate future changes is a promising field of research 
and practice. 
ENERGISE is the first large-scale European effort aimed at reducing 
energy use among households through a change initiative that adopted a 
‘Living Lab’ approach informed by social practice theory. Following a 
review of different ways of engaging households [14,15], two challenges 
were introduced to 306 households in eight European countries: to 
lower indoor temperatures and to reduce laundry cycles. This paper 
presents the summary results of a practice-centered design effort that 
revolves around the re-crafting of ‘practice elements’, answering central 
questions in social sciences energy research: “How do conventions 
around energy services evolve, how do they alter over time, and how can 
they be changed once they are cemented?”[16]. We contribute to a 
growing body of research on how to work collaboratively with people to 
transform aspects of their everyday life, as opposed to focusing solely on 
changing consumption through technology, or social engineering and 
‘choice architecture’. 
In section 2, we introduce how a change initiative can be informed by 
social practice theories and discuss the Living Lab approach. We then 
provide details on the project design in section 3. In section 4, we pre-
sent project results around changes in ‘doing laundry’ and ‘keeping 
warm’. We end with a discussion of insights on our approach. 
2. Changing practices: the role of social norms and other 
meanings 
A rapidly growing body of practice-theoretical work on energy use 
has emerged as a new and innovative strand of social-scientific energy 
research [7,13,17–26]. Various interpretations exist on what constitutes 
a social practice, building on theoretical developments from Bourdieu 
and Giddens, to Schatzki and Reckwitz. They share a will to overcome 
the structure-agency dichotomy in social theory and research, suggest-
ing that agency can be found in practices, as a main unit of analysis and 
as recognizable entities, such as preparing meals or doing laundry. Such 
an approach “moves the focus from cognitive and rationalist theories of 
action to embrace a theory of agency in which past experiences and the 
things with which the individual interacts are regarded as important to 
current and future actions”[21]. 
Contrasting with a large body of work concerned with one-off energy 
saving measures such as the installation of a new heating system or the 
application of an energy retrofitting package to improve the thermal 
performance of a dwelling, this study focuses explicitly on routines and 
habits, that is, “entrenched practices that are recurrently and relatively 
consistently reproduced” [27]. While routines and habits are not the 
same – the former, as a set of actions that recur with predictable peri-
odicity; the latter, a disposition towards a previously adopted action 
[28] – both share low reflexivity. We set out to understand what people 
routinely and habitually do, and in doing so we encouraged reflexivity 
through in-depth discussions about how everyday life relates to three 
inter-related elements of practices: 1) material arrangements, involving 
spatial organization, technologies, and artifacts; 2) skills and compe-
tencies, as part of how practitioners carry practices, in what way; and 
finally, 3) social norms as well as other meanings. 
The Living Labs sought to understand practices in relation to all el-
ements, with an emphasis on social norms and other meanings. Ac-
cording to Shove [7], normative notions of ‘comfort, cleanliness and 
convenience’ contribute directly to the entrenchment of certain prac-
tices compared to others. Mirroring this view, we treat norms as socially 
negotiated, culturally rooted and materially sustained, whereby com-
binations of both explicit and implicit rules of conduct form an integral 
part of practices and incur some form of social disapproval or sanction in 
cases of transgression. This distinguishes norms from other meaningful 
codes of conduct that also shape how people interact with others (and 
with the environment) but whose adoption remains more or less 
voluntary. Our use of the term ‘social norms’ is thus distinct from that in 
cognitive and behavioral approaches, that locate the effect of social 
norms at the level of individuals. 
How energy use in the home is understood in relation to energy 
savings also connects with dominant meanings. ‘Energy efficiency’ has 
been normalized as a desirable energy policy goal, yet a sole focus on 
efficiency has been shown to fall short of achieving real reductions in 
energy use [18,29]. The notion of ‘sufficiency’ is emerging in both 
research and policy, with meanings that are diverse and varied [30], as 
we will discuss later. If and how people engage in ‘sufficiency’ practices 
emerged as an interesting focal point during our analysis of the Living 
Lab data. 
A growing body of literature seeks to understand social change by 
understanding practices. Rather than changing individuals or units of 
technology, practice-centered studies offer a more comprehensive un-
derstanding of social life and its transformation. Some of these re-
flections focus on time use, life events and spatial arrangements to 
understand how practices can change or stabilize, while others 
emphasize the repeated performance of practices as a source of stability 
[13,31–35]. Three types of changes in practices can be distinguished 
[10]: 1) re-crafting practices, 2) substituting practices and 3) changing 
how practices interlock. These forms of practice-centered change have 
been experimented with through various change initiatives, for example 
reducing washing among a group of students in Australia, by 
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encouraging the wearing of the same pair of jeans over several weeks 
[36]; initiatives aimed at contesting social norms in practices in different 
consumption domains in Switzerland [37]; a practice-based Living Lab 
towards disrupting household food habits in Ireland [38]; and engaging 
with social practices to discuss future imaginaries of energy consump-
tion towards envisioning change, also in Australia [39]. Large-scale 
change initiatives rooted in practice thinking nevertheless remain 
scarce. 
As part of this literature, the role of social practice theory in 
informing the design of change initiatives has become an emerging line 
of inquiry [40–42], contrasting with behavioral approaches in sustain-
able design [43]. Practice-centered design can apply to workshops, 
where changes in practices are discussed and imagined, or to experi-
ments that seek to recraft or substitute practices in everyday life, 
through the introduction of ‘trigger products’ for example [44]. Com-
mon to some approaches is a stage where people come together to reflect 
on social practices, by mapping the network of social and material ele-
ments that make up a practice [42], to then come up with ‘change 
points’ to reconfigure one un-sustainable practice into another [40]. 
Those engaged in such processes range from groups made up of re-
searchers and practitioners, to groups that directly involve everyday 
people in the design process. Importantly, reflections on practice- 
centered design frequently stress that designers are not ‘syringes that 
can inject desired change into some insulated terrain’ [42], and that 
diverse understandings of the world are not only accepted but 
encouraged. 
The Living Lab approach builds on practice-centered design in two 
ways: first, Living Labs are a temporary space where different rules 
apply, moving beyond the design phase into that of experimentation in a 
real-life setting [45]. Routinized practices are thus interrupted for a 
given time, to encourage people’s engagement in new ways of doing. 
Second, Living Labs are a process: rather than achieving a set outcome, 
collaboration between citizens, research teams, implementation part-
ners and other stakeholders are privileged, towards collaborative and 
social learning. This starkly contrasts with approaches that seek to 
‘nudge’ people to behave better, relying on liberal paternalism – or the 
assumption that some authority would know best how subordinates 
ought to behave. In energy studies, Living Labs have been used to 
experiment with living in zero emission homes [46] and with smart 
heating systems [47], or testing new ways of refurbishing historic city 
centers [48], among others, revealing novel dynamics between actors 
engaged in energy transitions [49]. 
The ENERGISE Living Lab approach was designed to serve as a 
‘rupture’ to habits and routines that involved an initial deliberation 
phase, where researchers and household members engaged in discus-
sions about elements of practices, how they inter-connect, and particu-
larly the social norms and meanings holding certain ‘ways of doing’ 
together (Fig. 1). It thus directed attention to practice configurations 
that were then top of mind when people engaged in the challenges, 
trying out new ways of doing that could become prefigurative of future, 
stabilized changes in habits and routines. The notion of a rupture relates 
to other concepts used by practice-inspired scholars, from ‘breaking the 
bad habits’ of capitalist systems [21], to forecasting for ‘disruptions’ 
[39], recognizing ‘fractures’ at different scales [31], or uncovering 
‘cracks’ in the stability of social norms, through emotions [37]. 
3. Initiating change through a practice-based Living Lab 
approach 
Drawing on a review of sustainable energy consumption initiatives in 
Europe [5,6] as well as a practice-based conceptual framework4, the 
ENERGISE consortium designed two types of Living Labs. For the first, 
households were recruited and engaged with separately, with little to no 
interaction between them (ELL1). The second type involved recruiting 
participants and engaging with them collectively (ELL2)5, so as to 
ascertain whether and in what way collective forms of engagement and 
social learning could further support social change. Both ELLs involved 
two challenges: to reduce indoor temperature to a maximum of 18 ◦C 
(‘heating challenge’) and halve the number of weekly laundry cycles 
relative to a baseline (‘laundry challenge’). Their implementation took 
place in late 2018 across eight European countries involving 306 
households, with the study continuing in 2019 with a follow-up survey, 
from 2 to 4 months after the end of the challenge period.6 Quantitative 
and qualitative data were collected before, during, and after the chal-
lenges (see Annex 1 for an overview). Overall, the methodological 
approach featured distinct stages (Fig. 2), described below7. 
Fig. 1. Living Labs as a method for interrupting routinized practices (The 
conceptualization of social practices builds on [27] Shove, E., M. Pantzar, and 
M. Watson, The Dynamics of Social Practice: Everyday Life and how it Changes. 
2012, London, UK: Sage publications.) 
4 See http://energise-project.eu/deliverables  
5 Comparing the two approaches is beyond the scope of this paper: a further 
publication is being prepared.  
6 Participating countries include Denmark, Finland, Germany, Hungary, 
Ireland, Switzerland, the Netherlands and the United Kingdom.  
7 A further stage, not detailed in this paper, involved translating findings into 
policy-relevant results; the policy-centered work package ran in parallel 
throughout the project, with reports available online: http://www.energise-pr 
oject.eu/policy_briefs. 
M. Sahakian et al.                                                                                                                                                                                                                              
Energy Research & Social Science 72 (2021) 101881
4
3.1. Stage 1: Research design informed by social practices and Living Lab 
approaches 
The ELLs were designed in a dialogue between the research team, 
implementation partners with expertise in community and energy issues 
in each location (for example, local community energy associations), 
along with members of the ENERGISE Expert Panel (made up of utility 
companies, academics, experts and policy-makers at the national level, 
who followed the project from start to end). A decision was made to 
select laundry and heating for different reasons. Space heating is a 
largely taken-for-granted domain that is responsible for the largest share 
of overall household energy use in Europe. What renders thermal com-
fort complex is that it involves various dimensions, from outdoor 
climate, to built environments (e.g. building envelope efficiency, the 
presence of large south-facing windows), or the habits of neighbors (e.g. 
heat transfer from adjoining apartments). Laundry, on the other hand, 
has a relatively smaller share of direct household energy use but is sig-
nificant for understanding change in relation to regular and routinized 
practices, as well as water and detergent usage. The absolute target for 
heating was a result of reflections around the great variety in indoor 
temperatures in Europe, but a general consensus among partners that 18 
◦C would put most people slightly outside of their comfort zone. A 
relative target for laundry was established so as to recognize variability 
in laundry loads in relation to household size. Previous practice- 
centered work on laundry [7,37,50–53] and thermal comfort 
[22,24,54–56] provided an important research base that informed the 
design of the Living Labs more generally, and the setting of targets in 
particular. 
Purposeful sampling aimed at diversity in sociodemographic pa-
rameters was deployed and led to rich data that reflects wider trends 
concerning the two target practices – without aiming for statistical 
representativeness. Sampling criteria included the possibility to change 
temperatures in the home and access to a private washing machine 
(whether privately owned, or shared, in the building; to allow for 
electricity metering). Partner countries ensured a ’sufficiently diverse’ 
sample of households, a subjective judgement call each partner made 
given their knowledge of the study region and the initial pool of par-
ticipants attracted to the project. Diverse recruitment strategies helped 
to increase sample heterogeneity (i.e., on-street campaigns, local 
advertising, social media, snowballing, etc.). Each partner previewed 
their pool of potential participants and selected the final sample with the 
aim to include less represented groups, such as single-parent households 
or unemployed households, for example. A summary of the socio- 
demographics for all ELL participants and building types (age of build-
ing, rental or ownership) is provided in Annex 2. In signing up for the 
Living Labs, participating households did not know how the initiative 
would play out nor the level of engagement required, as they were not 
informed of the challenges beforehand. They were invited to join an 
initiative on energy usage in the home and in relation to everyday 
practices that would run for several months – from the first point of 
contact to the follow-up interview. 
Each challenge took place over a four-week period, with an overlap 
of one week wherein the two challenges ran simultaneously. Baseline 
and exit surveys captured a ‘before and after’ picture of laundry and 
heating routines. Households were asked to complete a laundry diary 
and weekly surveys, as well as collect data through energy meters (on 
washing machines and, in some cases, dryers), thermometers and 
thermo-loggers. Households received two ENERGISE Challenge Kits that 
corresponded to each consumption domain, to be opened at the start of 
each challenge, providing materials and tips to support the learning 
experience. For example, for laundry, eco-friendly stain removers were 
included, along with an apron, to question regular washing routines and 
help keep clothes ‘clean’ for longer. For heating, warm drinks and socks 
were provided, supporting the idea of warming people rather than 
spaces. Similar to Kuijer and Jong [44], these ‘trigger products’ were 
seen as starting points for discussions between household members. 
Achieving the target was de-emphasized; the main aim of the challenge 
was the social learning process. The emphasis was shifted from the need 
for individuals to learn, to learning through participation in a collective 
endeavor and with a focus on social practices [57]. 
3.2. Stage 2: Living Lab implementation and follow-up research in eight 
countries 
A deliberation phase at the start of the ELL was designed to support a 
‘rupture’ in social practices, encouraging participants to reflect on their 
routinized practices by considering different ‘elements of practices’ and 
their inter-relations, but also social dynamics, or who does what in the 
home – demonstrating how people can talk about their practices [58]. 
In-depth interviews took place for ELL1, and focus group discussions for 
ELL2. Following Browne [59], the focus group discussions were partic-
ularly useful towards people recognizing shared or divergent conven-
tions. An emphasis was placed on making visible the often-implicit 
social norms and meanings tied up with heating and laundry practices. 
As such, two normative dimensions were identified for each domain by 
the trans-disciplinary team and building on the literature: for laundry, 
meanings around intensive cleanliness were challenged, such as the 
sparkling white shirts often displayed as an ideal in detergent adver-
tisements [60]. The time intensity of doing laundry was highlighted, 
beyond the time of the wash cycle to include sorting, hanging, or folding 
clothes, and in relation to the gendered allocation of responsibility for 
these chores. For heating, expectations around indoor comfort as largely 
detached from seasons were discussed, exemplified by the wearing of a t- 
shirt year-round for some; second, the notion that we tend to heat spaces 
Fig. 2. Timeline and process of the practice-centered Living Lab design.  
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in an unlimited manner, rather than heat solely the people in those 
spaces, or adapt temperatures to different people and activities in spaces 
(as developed in [44]). 
Because these representations of social norms and meanings were not 
easy to discuss, we turned to photo-elicitation methods to start a dia-
logue with participants, with different visuals used to represent these 
meanings (similar to [37]). Exit interviews and focus group discussions 
were organized shortly after the end of the ELLs, with a follow-up survey 
administered two to four months after the end of the challenges. 
Following Hitchings [58], this introduced an element of comparison 
over time – participants were able to reflect on changes in their everyday 
lives, from before the challenges to after. Again, learning about how and 
in what way changes took place was emphasized, rather than achieving 
an aim. 
3.3. Stage 3: Comparative analysis of Living Lab results 
This cross-national qualitative study required streamlining data 
collection across the eight countries, facilitated through a conceptual 
framework that served as the common thread for Living Lab design and 
comparative analysis. All national research teams provided short sum-
maries of responses and direct citations, using an interview and focus 
group reporting template. We also transcribed (and translated into En-
glish where applicable) two interviews from each country, based on a 
selective sample of households that represented ‘sufficiency’ measures, 
based on reflections on how our understanding of this notion evolved 
over the course of the project – as discussed below. 
The qualitative data led to in-depth analyses both within and across 
the 306 participating households. To be able to compare ‘insider’ and 
‘outsider’ perspectives, exchanges between national research teams 
were facilitated through: a consortium workshop in February 2019 
where team members read and discussed each other’s data sets, iden-
tifying similarities and differences in the findings; the preparation of 
eight country reports provided by each national team8; and the 
comparative analysis of quantitative and qualitative data sets and 
country reports. All qualitative data used a same coding scheme, in 
NVivo 12. For analyzing quantitative data, a joint survey platform 
allowed all teams to collect data, which was then merged into Excel files. 
Data sets from four sets of surveys were then combined and analyzed 
with SPSS version 25.0. Closing events were hosted in each location with 
participating households, to share results from each Living Lab, as well 
as across countries. Here again, an emphasis was placed on what we – 
the household members, research team and implementation partners – 
had learned in the process. 
4. Empirical results: How social practice-informed Living Labs 
support change 
In this section, we first consider laundry then heating to discuss how 
associated practices were ‘recrafted’ through changing elements of 
practices (as conceptualized in Fig. 1). We then summarize results in 
relation to trends towards reductions in energy usage. The results are 
typical observations from among the 306 participating households from 
eight countries. We do not present findings that are representative of an 
entire country, but nonetheless refer to commonalities between certain 
households in some countries when appropriate. 
4.1. Recrafting laundry-related practices towards washing less 
Setting a target of ‘halving the number of wash cycles per week’ and 
engaging households in a deliberation around laundry practices 
encouraged reflexivity around habitual and routinized ways of doing 
laundry. Prior to the challenge, households stated that they used 
different approaches to decide on wash frequency: for some, the fullness 
of a laundry basket would prompt the need to wash; for others, a pre- 
established weekly schedule determined when clothes should be 
washed. For those working at home full time, there was less of a need to 
have a fixed routine; for larger families, care and professional re-
sponsibilities made it more necessary to set a routine. Different types of 
clothing were washed with varying frequency, with undergarments, 
socks and other clothing items with close proximity to the body 
requiring more regular washing for most participants. Some Danish and 
Hungarian households reported washing newly purchased clothes 
before wearing them for the first time. Changing seasons might also 
induce more wash cycles, with heavier items such as blankets or curtains 
getting washed after being moved out of storage, as was the case among 
some households in Hungary. 
In coming to terms with washing less during the challenge period, 
most participants did not feel un-clean, particularly in relation to 
washing jeans, sweaters, and bedding less often. While ‘whites should be 
white’ was a common sentiment among some households (particularly 
in Denmark, Germany and Hungary), participants across all countries 
rejected the idea that washing could achieve the degree of whiteness 
promoted in laundry detergent advertisements. Some participants even 
associated these images with an excessive use of chemicals. Households 
across the countries developed new ways to extend the use of clothes, by 
airing them out, better organizing their existing ‘in between’ piles to 
avoid putting ‘used’ clothes back into closets, or simply wearing clothes 
for longer. Doing fuller loads was common across the countries, with the 
Challenge Kit laundry booklet providing tips on how to avoid under- or 
over-loading machines, how to air out clothing and prevent stains, or 
brush off dirt from outer clothing. There was a discernible increase in 
these tactics across all households. A Danish participant described how a 
new skill led to a shift in meaning around cleanliness: 
“And then we’ve also talked about whether others perhaps think we 
are a little dirty, because we are trying to wear the same clothes for a 
longer time, but I haven’t felt dirty at all, or smelly. Not after it’s been 
airing on a clothes line”. (DK245) 
Householders who developed new skills found that they washed 
clothes more often by hand, removed stains, used an apron more often, 
or rinsed particular clothing parts – collars of the shirts, for example – 
instead of washing the entire item. Use of the Challenge Kit aprons to 
protect clothing was taken up by some households. Yet others reported 
that the use of aprons was a pre-established habit. Natural stain re-
movers provided in the kits were also experimented with in different 
countries. 
The challenge also introduced a more sensorial approach to ‘doing 
the laundry’. Based on the survey data, about half of the participants 
used the length of wear as the main criterion to assess the cleanliness of a 
piece of clothing before the challenge. This dropped to approximately 
one quarter of participants at the end of the challenge. In contrast, only a 
quarter of all participants relied on smell before the challenge, which 
became the main criterion for about half of the participants at the end of 
the challenge. This increase in the use of smell rather than length of wear 
suggests the partial replacement of ‘automatic’ or more mechanical 
decision-making with a more sensorial and critical approach to judging 
when an item needs washing. These trends are generally confirmed in 
the follow-up survey. Continuing with the sensorial dimensions of 
practices, one main obstacle to reducing the number of wash cycles was 
the visual and emotional response to the piling up of dirty clothes 
around the house, which triggered feelings of being untidy or living in a 
messy home, a disconcerting feeling for some9. 
8 Supplementary materials are available online at: http://www.energise-pr 
oject.eu/livinglab_country_reports. 
9 For a more in-depth discussion of the Swiss and Finnish cases, see 26. 
Godin, L., S. Laakso, and M. Sahakian, Doing laundry in consumption corridors: 
wellbeing and everyday life. Sustainability: Science, Practice and Policy, 2020. 16 
(1): p. 99–113. 
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Experimentation with new ways of doing encouraged some house-
holds to go beyond the ‘tips’ suggested in the Challenge Kits, and 
develop novel skills and tactics. For example, some Danish participants 
decided to wear clothes within the same color range for a longer period 
of time, to gather a full load without having to mix colors. Taking a 
shower while washing undergarments was another novel strategy 
devised by a Danish participant. A UK household resorted to putting ties 
in the freezer to remove smell. Parents in several countries declared 
giving back clothes to children ‘clean and washed’ without actually 
washing them. In addition to using existing spaces such as racks, chairs 
and hangers, some participants created new spaces in their closets or 
drawers to store slightly worn clothing. The challenge also led to re-
flections on what clothes to buy in the first place, whether new or 
second-hand, with households privileging ‘better quality’ clothes, un-
derstood as non-synthetic and thus less likely to capture odors. 
Most participants agreed that it is important to have clean clothes for 
work and social occasions, such as having guests over or visiting others. 
Wearing the same clothes to the workplace for more than one day in a 
row was considered to be unacceptable for many, with workplace 
standards playing an important role on clothing usage and laundry, as 
studied elsewhere [51,56]. In Denmark, certain households organized a 
rotation system for used work clothes so that they could be worn more 
frequently but never twice in a row. Households also differed in their 
views regarding the necessity for children to wear clean clothes. For 
example, some households insisted on providing clean clothes for small 
children attending school or a social occasion. Yet others claimed that 
they are not fussy, that their children could wear the same clothes all the 
time, or that they provide play clothes. Having special clothes for spe-
cific activities such as gardening or doing sports was one way to facili-
tate wearing clothes repeatedly without washing. Certain households 
also explained that they would change into home clothes, to keep work 
clothes in a better condition for re-use. 
Because of our initial deliberations on the time it takes to do the 
laundry, beyond the wash cycle, to include all laundry-related tasks, 
such as sorting clothes, hanging to dry, ironing, folding, or putting 
clothes away, participating in the challenge rendered these tasks and 
associated time intensity more visible. At the start of the challenge, 
households across all eight participating countries had not given much 
thought to this, beyond the time of the cycle itself. After the challenge, a 
majority of households felt that laundry was a chore that took up too 
much of their time. In Hungary, a woman explained how washing every 
other weekend has freed up leisure time: “As I do not have to wash every 
weekend, I have a free weekend (…). Completely free.” (HU100). 
As a material arrangement, washing machines and how laundry is 
organized in the home could become significant obstacles to practice 
change. Many households had the habit of using only a few key settings 
or expressed confusion about the different programs. A large number of 
participants did not seem to understand why the ‘eco button’ might be 
more efficient, given that it results in a longer wash cycle; thus, equating 
efficiency with time savings (as opposed to water and energy savings). 
Some households experimented more with their machines, testing 
different settings and gauging their energy use with meters provided, or 
familiarizing themselves with the machine manual. Others experi-
mented with cold washing and other settings that they had not used 
before. Material arrangements that hindered the reduction of laundry 
cycles included limited space available for storing slightly worn 
clothing, storing dirty laundry, or drying laundry. Many participants 
discussed how they found it difficult to wait for laundry baskets to be 
fuller so that they could put on a larger load. To solve this problem, some 
declared using a laundry basket that holds exactly as many clothes as a 
full load in their machine, while others purchased more laundry baskets 
to organize their laundry by color, or by bedroom. There was some 
concern among a small number of participants about having ‘not 
enough’ clothes – particularly undergarments – to last until the next full- 
load laundry cycle. Buying new things and washing by hand represent 
possible spillover effects of this challenge. 
4.2. Recrafting heating-related practices towards reduced indoor 
temperatures 
Prior to the heating challenge, households across the eight countries 
were generally satisfied with their heating systems and temperature 
settings – which, when combined with other factors such as humidity 
levels, sun exposure, or drafts, contribute to thermal (dis)comfort. A 
more in-depth discussion during the deliberating phase revealed that 
household members within the same family would not always agree on 
an ideal indoor temperature setting; meanings of comfort varied greatly. 
The challenge represented a time–space configuration that incited many 
people to reflect on the notion of thermal comfort and associated set-
tings, which had heretofore been taken for granted. A person’s threshold 
for comfort also changed over the course of the challenge period, as 
bodies adapted. People noticed these changes for themselves and in 
relation to others, suggesting that the challenge created an opportunity 
for increased reflexivity in relation to comfort as a relative and subjec-
tive notion. The digital thermometer proved to be a useful device, as a 
tool directly related to the goal of reducing indoor temperatures to 18 ◦C 
– which, if achieved, was experienced as too low for many. The ther-
mometers allowed people to relate their feelings of (dis)comfort to 
temperature measurements, but also to recognize that the same tem-
perature can be experienced differently, by different people, and in 
relation to varying activities. The diversity of how practices play out was 
a conversation that was started in the deliberation phase, but continued 
to work its way into discussions about the challenges between members 
of the same household – and, in some instances, visiting guests – as well 
as between households who participated in the focus groups. 
Reducing indoor temperatures led people to experiment with 
different ways to keep their bodies warm in colder spaces, by wearing 
additional layers – what Wallenborn and Wilhite [61] have called 
‘skins’, both in relation to layers on people and in spaces. These layers 
could include clothing, such as warm pyjamas, socks, slippers, winter 
duvets or blankets to heat people, or blinds, curtains, rugs or doors to 
create warmer, bounded spaces within the home – to trap heat or deter 
the flow of cold air. These efforts were not necessarily new for many 
households, but intensified during the challenge period. Some partici-
pants purchased new material elements for keeping warm, such as 
warmer pyjamas, rugs for the bathroom, or woolen socks (which were 
also part of the Challenge Kit). Some animals got extra help from their 
owners for keeping warm, for example a gecko got a heating mat in a 
Finnish household – building on other studies of pets as energy con-
sumers [39]. The notion of warming people (and pets), rather than 
spaces – a theme explicitly discussed in the deliberation phase – was 
central to reflections and ways of doing during the challenge. 
Activities also helped people stay warm – such as doing physical 
exercise, or playing games together (a board game provided in the 
heating Challenge Kit, to ‘trigger’ this idea). Taking warm baths and 
showers may have been one of the spillover effects of the challenge; at 
least a few Danish participants admitted to staying a bit longer in hot 
showers to feel warm. Despite saunas being common in Finland, only a 
handful of people mentioned that they occasionally went to the sauna to 
feel warmer. In the UK, a participant admitted to now appreciating the 
use of hot water bottles for staying warm. Although not discussed in the 
Challenge Kit tips, several households across all eight countries turned 
to wood stoves or fireplaces as a way to manage heat in their homes. 
Generating heat in this way was a means to gain control over the 
diffusion of heat and engage in the actual practice of making warmth, as 
discussed in [17]. Some households noticed how direct sunlight in-
fluences indoor temperatures, and re-organized room functionality as a 
result, or refrained from certain activities in the colder rooms. Partici-
pants in countries where room-based thermostats were more readily 
available would simply turn down the heat in rooms that were less used. 
Certain households recognized that their heating needs varied during 
the day, in response to different activities. As a UK participant put it, “[i] 
f you’re feeling cold purely because you’ve been too sedentary then the 
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easiest way to fix that is to move” (UK11). For those who worked from 
home and remained relatively immobile during the day, the 18 ◦C target 
was too low. The same applied to elderly people with reduced mobility. 
One of the difficulties with reducing indoor temperatures are the 
meanings tied up with being comfortable indoors. For example, coming 
home from work was associated with ‘undressing’ or ‘dressing down’ for 
some, as a way to become more comfortable and relaxed. Some partic-
ipants enjoyed the experience of walking barefoot at home, or sleeping 
in the nude, associating them with comfort. For others and conversely, 
bundling up with a warm sweater and woolen socks was also about 
feeling cozy: a Finnish participant used a Danish word to describe 
dressing warmly as creating a “hygge situation (…) in nice contrast to the 
working me…” (FI32). There was also a general sense among many 
households that people should have the right to a warm home, associ-
ated with a sense of entitlement, as discussed elsewhere [62]. 
Conversely, new meanings emerged around the experience of living in a 
colder domestic environment. For example, some participants stated 
that they experienced a higher quality of sleep after turning down the 
heating in the bedroom. Some parents also discovered that their children 
sleep better and are less prone to getting ill in colder rooms. These ex-
periences led to new associations between good sleep, good health, and 
lower temperature settings. 
Negotiating the thermal comfort with household members was one 
of the obstacles to lowering room temperatures. In multi-person 
households, the disruption of the previously negotiated status quo 
with regard to temperature settings had the potential to lead to conflict, 
with those preferring lower temperatures more open to the challenge. 
The thermal comfort of small children and elderly people in the 
household were a particular concern. For some parents, there was a 
strong sense that children should not have to feel cold. In several 
countries, there was a tendency to turn up the heat for visiting grand-
children, younger relatives or elderly people. In some cases, socks and 
blankets were distributed to guests. Living in a cooler home meant that 
some participants then experienced other spaces – such as the work-
place, or friends’ homes – as overheated [17]. 
When faced with the heating challenge, some participants found it 
difficult to achieve the 18 ◦C target for technical reasons – and opening 
windows to drive down temperatures was not part of the plan, as the 
challenge was designed to encourage people to reduce as much as 
possible, not to achieve the exact target temperature per se. Interestingly, 
these issues emerged across all of the eight participating countries. 
Another obstacle was the adaptability of indoor temperature settings, 
and people’s inability to regulate such settings in meaningful ways. For 
example, many apartments in Switzerland have complex hydraulic floor 
heating systems, with delays between valve changes and experienced 
temperature change10. In total, 37% of households across the eight ELL 
countries could regulate heating through thermostatic valves or other 
devices specific to rooms, 27% could adjust heat demand only for the 
home as a whole, and 31% had both possibilities (individual rooms and 
entire dwelling/apartment) (Fig. 3). Interestingly, participant house-
holds with heating systems that can only be adjusted room-by-room 
reported greater reductions in their indoor temperature in the living 
area and bedroom than households with heating regulation possible 
only for the entire home (an average 1.3 ◦C reduction, compared to 0.5 
◦C). Allowing for finer regulation makes it easier to modulate temper-
ature between rooms in relation to different activities (to lower tem-
peratures in bedrooms only, for instance). 
For some participants, the challenge allowed them to develop new 
skills and competencies in relation to socio-technical heat provisioning 
systems, such as learning how the boiler works. In the UK, some 
participants who had been dissatisfied with their heating systems used 
the challenge period as an opportunity to look into the installation of loft 
insulation in one case, and draft protection for doors and windows, in 
another. Some households declared an interest in retrofitting their 
homes or investing in alternative energy solutions, due to experiencing 
the challenge. 
4.3. Summary results: Supporting practice-centered change towards 
reduced energy use 
Both in terms of reported indoor temperatures and laundry cycles, 
reductions can be observed across the eight countries over the course of 
the challenge periods and, in some cases, during a follow-up survey 
administered two to four months after (see Figs. 4, 5 and 6 below). 
Doing laundry and keeping warm are very different types of prac-
tices, and as such are resistant to change in different ways. Doing 
laundry involves a series of sequential actions, such as sorting, washing 
and drying clothes. Disrupting the practice means changing a part of that 
sequence: for example, by reconsidering (sometimes shared) meanings 
around what ‘clean or dirty’ is, but also by acquiring new or re-covering 
past competencies and skills for airing out clothes or removing stains. 
Material arrangements also played a role in reducing the number of 
laundry cycles, for example by organizing ‘used’ clothes in a certain 
way, or finding new ways to keep dirty laundry out of sight. Keeping 
warm is more difficult to associate with a distinct practice, given that 
heating a home generally does not involve a series of actions – such as 
chopping wood, or keeping the fire burning. It could involve turning 
down a thermostat or a hydraulic valve for floor heating, but can also be 
a practice delegated to building managers, preset boiler systems, or 
other actors and objects in heating systems. Reducing indoor tempera-
ture settings leads to other actions that could be described as more cu-
mulative rather than sequential, such as putting on a blanket when 
sitting on the sofa, while wearing warm pyjamas or slippers, or having a 
hot cup of tea. The heating challenge revealed the significance of what 
activities play out in what spaces, in relation to how bodies are kept 
warm – a practice-centered observation. 
What ‘doing laundry’ and ‘keeping warm’ share is the variability in 
how these practices are carried out by people, across all countries and 
even within the same household – and, therefore, such differences need 
to be a key consideration in a practice-centered intervention design 
process. For example, we found variations in how people decide what 
needs to be washed with length of wear, visual appearance and smell 
emerging as key factors. Interestingly, sensorial approaches (e.g., 
checking for stains, smelling) became increasingly important in all 
countries as the laundry challenge progressed. This suggests that a 
‘rupture’ in habits and routines might lead to attention shifted away 
from cognitive capabilities to more sensorial and emotive ones, as 
people engage in deep reflexivity. There were also differences in how 
people understood indoor comfort, which varied among members of the 
same household, but could also differ between body parts for the same 
person – feeling warm in the body, but having cold hands, for example. 
Efforts to change ways of doing also reveal social dynamics, in relation 
to different ways of doing for welcoming guests or in the world of work. 
We also found that socially negotiated norms relate to different life 
stages: reduced laundry was more difficult for some families with small 
children, but was more important for gaining time, for example; and 
heating the home was more important for elderly people, most likely due 
to their reduced mobility. 
Both for ‘keeping warm’ and ‘doing laundry’, certain households 
used the challenge as a time to familiarize themselves (again) with their 
heating systems and washing machine programs, thus breaking long-
standing habits. The technical devices provided as part of the challenge 
were useful, in that people were able to read energy meters to compare 
wash programs, or relate digital thermometer settings to feelings of (dis) 
comfort. Critically, we suggest that such tools can be effective in so far as 
they serve a goal that people have set for themselves – such as reducing 
10 For a more detailed description of the Swiss case and the indoor climate as 
cultural artifact, see: 17. Sahakian, M., H. Rau, and G. Wallenborn, Making 
‘sustainable consumption’ matter: the indoor microclimate as contested cultural 
artifact. Cultural Sociology, 2020. 14(4). 
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laundry loads, or decreasing indoor temperatures – and are not neces-
sarily useful in and by themselves. We also found that people are 
excellent sensors, with bodies and senses acting as feedback mecha-
nisms. Both challenges made people become more reflective about their 
experiences and practices – recognizing temperature changes and drafts, 
and learning to distinguish dirty from clean by sight and smell, for 
example. 
The spillover effects of the challenge were also considered, through 
surveys and qualitative methods. Some people made new purchases as a 
way to manage the challenge periods, or engaged in materially and 
energy-intensive activities, such as taking warmer baths or showers – 
but these instances were not common. In addition, more climate- 
conscious spillover effects also occurred. The challenges also led to 
reduced consumption in other domains, most often in relation to other 
appliances, such as the reduced use of the dishwasher, or the turning off 
of appliances and lights when not in use. Water consumption was 
regularly mentioned, with participants being more aware of how much 
water they used. Participants in several countries also assessed their 
shopping habits, being more careful about what clothes to buy to reduce 
the need to do laundry, or trying to reduce food packaging. Some par-
ticipants claimed that they would have liked to try out different chal-
lenges, like giving up a car for a week or trying a vegan diet. A large 
number of participants stated at the end of the project that they shared 
their experiences with friends and relatives, another positive spillover. 
Two exit interviews per country were selectively transcribed, based 
on how and in what way the participants related to the notion of ‘suf-
ficiency’ – as assessed by the research team. Initial ideas at the start of 
the project regarding sufficiency and its links with the performance of 
routine practices were subsequently expanded and refined. We recog-
nized, critically, at the onset of the project that ‘efficiency’ was more 
Fig. 3. The ability to adjust heating systems by country.  
Fig. 4. Mean Reported living room temperatures before, during and three months after the challenge for all participating countries.  
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established as the right way to go about handling energy demand. By the 
end, we came to see new meanings emerge from the data in how people 
came to relate to limits. Specifically, people discussed how the challenge 
period introduced limits that led to new ways of doing, but also a real-
ization that such limits could result in positive feelings and wellbeing, 
from sleeping better at night, to having more time and fewer chores, or 
even the positive feeling of being a part of a European-wide challenge. In 
some cases, limits in these two domains – heating and laundry – led to 
reflections on how limits could be applied to other consumption do-
mains. We concur with Kallis [63] that limits need not be imposed from 
above, and that maximizing efficiency can be counterproductive. In 
other words, the key question is not how much we can consume before 
hitting a limit but rather how to consume less, because it might be best. 
The challenge led some people to consider how much of what is enough, 
making limits meaningful and associating them with positive outcomes 
– towards a definition of sufficiency that combines limits with wellbeing 
and a sense of ‘enoughness’ [64]. 
Fig. 5. Mean reported bedroom temperatures before, during and three months after the challenge for all participating countries.  
Fig. 6. Mean reported number of weekly laundry cycles before, during, immediately after and three months after the challenge for all participating countries.  
Table 1 
Average changes in reported temperatures and wash cycles during and after 
ELLs.  
Change in temperatures Change in weekly wash 
cycles 
Living room Bedroom All 
From 21.2 ◦C to 20.1 ◦C From 20 ◦C to 18.5 ◦C From 4.1 cycles to 3.1 cycles 
1◦less 1.5◦less 1 cycle less 
Follow-up:19.8 ◦C Follow-up:17.7 ◦C Follow-up: 2.9 cycles 
(Data source: weekly surveys; averages taken before challenges, and at the end 
of challenges; starting points based on the baseline seven weeks preceding the 
challenge; follow-up data from 2 to 4 months after the end of the challenge, for 
all participating countriesa). 
a As these numbers are based on averages, we do not analyze here the dif-
ferences between countries – as illustrated in Figs. 4-6; this would merit further 
analysis. 
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5. Discussion and conclusion: A practice-based approach to 
reducing energy use 
As a practice-based change initiative focused on reducing household 
energy use in relation to ‘doing laundry’ and ‘keeping warm’, the 
ENERGISE Living Lab (ELL) results demonstrate that reductions are 
possible when routinized practices are disrupted through experimenta-
tion. The deliberation phase with households was an important first step 
in the practice-centered design, in that it engaged participants in un-
derstanding how practices play out, involving their constituent and 
inter-related elements, and in making more explicit the social norms tied 
up with certain ways of doing, which are nonetheless diverse and varied. 
The Living Lab approach guided the process of change, with an emphasis 
placed on learning together, rather than competing or winning. Partic-
ipants learned in ‘communities of practice’ [57] that formed between 
household members, through exchanges with the research teams and 
local practitioners, and, in the case of the collective-approach in ELL2, 
among Living Lab participants. 
The change initiatives encouraged people to reflect critically on their 
routinized practices, and work collaboratively to set targets, challenge 
habitual and routinized ways of doing, and share experiences with 
others. All households knew they were part of a collective effort that 
involved more than 300 households across Europe, and this sense of 
virtual community fostered positive emotions. While inviting people to 
leave their comfort zone created situations that were not always 
pleasant, and that occasionally caused tensions among household 
members, participants across the eight countries were generally satisfied 
with their experience. For many participants, the Living Lab itself – as a 
space–time configuration, supported by the challenge kits – acted as a 
‘trigger’, with the initial deliberation phase as a first and necessary step 
towards social change. 
To summarize the findings, average changes for reported tempera-
ture settings and wash cycles are reported: at least 1-degree change is 
possible in living rooms, and 1.5◦in bedrooms; and at least 1 less laundry 
cycle is possible per week, for all households across eight countries 
(Table 1). These changes – which relate to varying energy savings, 
depending on the different energy sources available across the eight 
countries – do not require costly technical interventions, but rather time 
and resources for engaging and deliberating with households. How these 
changes might be maintained over time remains to be studied, as our 
follow-up data was limited to a survey. We posit that participants were 
able to incorporate the limits set in the challenges, and in some cases 
experience reductions in energy usage positively. 
The project was also an experiment in practice-centered design on a 
large scale, and as such it has limitations. The question of recruitment is 
a recurring one, regarding diversity but also the necessity to keep up 
participants’ interest for a period of six months; it is plausible to assume 
that people already interested in energy questions are more likely to sign 
up for and stay in such initiatives. By recruiting people in communities 
of place, we were able in some instances to involve people who would 
not have signed up for the challenges individually. The collection of data 
was also a challenge, particularly towards comparative qualitative 
analysis; here, we had to balance the need for simplification with the 
desire for rich data. Finally, questions of scalability and replicability are 
important considerations for designing future projects. Engaging media 
partners in the co-design of Living Labs could be one way to reach a 
broader audience around not only project results, but also to amplify 
deliberations around social norms and the significance of social prac-
tices as loci for social change. 
ENERGISE is, to our knowledge, the only large-scale experimentation 
based on a practice-centered understanding of change, and aimed at 
lowering domestic energy consumption by using habits and routines as 
an entry point for encouraging increased reflexivity. At the time of this 
writing, households around the world are experiencing drastic changes 
in light of the coronavirus pandemic. Habits and routines are being 
disrupted, reinterpreted, reorganized and renegotiated, albeit under 
constraint and in most cases involuntarily – revealing social justice is-
sues. Through ENERGISE, we demonstrate that positive changes can also 
be experienced through voluntary forms of social learning and partici-
patory engagement, while recognizing the complexity of everyday life 
and the diversity of ways in which people across Europe engage in social 
practices. Such changes may encourage people to discuss and reconsider 
ideas around sufficiency and ‘limits’, in particular when a reduction in 
energy use in the home coincides with experiences of enhanced well-
being in everyday life, a ripe terrain for future study. 
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Appendix 1. Quantitative and qualitative research data collected for the study   
N Collection period Type of data 
Recruitment 
survey 
306 June - September 2018 Basic socio-demographics, building characteristics, appliance ownership, engagement with energy 
Baseline survey 292 August – October 2018 Detailed data on laundry and heating practices 
Laundry diariesa 273 September – November 
2018 
Weekly laundering/drying cycles, who did the laundry, readings from electricity meters 
Heating diariesb 273 September – November 
2018 
Weekly temperature readings from two or three rooms 
Weekly surveys 285 September – November 
2018 
Weekly surveys asked about weekly changes in circumstances (e.g., heating turned on) and participants feelings during the 
challenge 
Closing survey 264 November 2018 – 
January 2019 
Detailed data on laundry and heating practices, participants’ self-reports on changes and communication during challenge 
Follow-up survey 226 March 2019 - May 2019 Detailed data on laundry and heating practices, participants’ self-reports on changes and communication during challenge, 
questions concerning spillover and rebound effects, overall satisfaction 
Deliberation 
forms 
167 September – October 
2018 
Individual and collective interviews were conducted before the challenge and have been summarized in identical forms. 
(continued on next page) 
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(continued )  
N Collection period Type of data 
Exit forms 170 December 2018 – 
January 2019 
Individual and collective interviews were conducted after the challenge and have been summarized in identical forms. 
Transcripts 16 February – March 2019 Each country has provided 2 transcripts of exit interviews in English 
Country reports 8 March – May 2019 Each team has summarized their findings of the ELL results in a common template. 
a) Participants were equipped with energy meters and instructed to read these for the laundry diaries. 
b) In addition to thermometers that participants were instructed to read, temperature loggers were placed in living rooms and self-reported temperatures were 
compared with temperature logger readings. 
Appendix 2:. Sociodemographic data for all participants in ENERGISE Living Labs  
Household size (n = 296) 1 member 2 members 3 members 4 members or 
more  
No. 39 89 40 128  
% 13% 30% 13% 43%  
Age of contact person (n = 260) 34 or younger 35–44 45–54 55–65 66 or 
older 
No. 32 73 95 56 39 
% 11% 25% 33% 19% 13% 
Gender of contact person (n = 297) Female Male    
No. 177 120    
% 59% 41%    
Employment status of contact person (n =
252) 





No. 161 52 9 30  
% 64% 21% 4% 12%  
Educational level of contact person (n =
306) 
Tertiary Secondary Phase/ 
Vocational 
Primary Other or 
unknown  
No. 176 64 8 63  
% 57% 21% 3% 20%  
Type of dwelling (n = 298) Apartment Terraced/semi-detached Detached Other  
No. 74 93 125 6  
% 25% 31% 42% 2%  
Age of dwelling, built (n = 257) before 1960 1960 s-1970 s 1980 s-1990 s After 2000  
No. 59 64 53 91  
% 22% 24% 20% 34%  
Tenure (n = 257) Tenant Owner    
No. 52 205     
20% 80%     
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